^litJl ^«i>j^l ^J^iall 



The Kidney and its Collecting System 



kidney is a structurally complex organ, 
Secretion of a variety of hormones as 
erythropoietin, renin, and prostaglandins, 
divided into an outer cortex and an inner 
medulla. 



the renal medulla consists of 10-18 
medullary pyramids, From the base of each 
medullary pyramid, parallel arrays of 
tubules, the medullary rays, penetrate the 
cortex. 

Each kidney is composed of 1-4 million 



4-j !<Jr J fjJk 18-10 {y> lJlJLu ^ jl^-tt l 
L-ijjLjVI (j-o 4jjl_jILo L^jiii^ -i*-?^ 1 f^J- 1 * (J^ 3 SjicLS 



nephrons. Each nephron consists of 

1. A dilated portion, the renal corpuscle. 

2. The proximal convoluted tubule. 

3. The thin and thick limbs of henle's 
loop 

4. The distal convoluted tubule 

5. the collecting duct. 



J^~*_j OJO^ 1 (JLW-'- 0 4— 1 (j-o ' ij^ 3 — 

(j_£jl^=JI ^ij i n'vJl) ^i » cyuz i n^l .1 



The Renal Corpuscle: 



1) the glomerulus. 

2) (Bowman's) capsule: The internal layer (the 
visceral layer = podocytes), The external 



layer (the parietal layer = flattened cells). 

3) the urinary space. 

4) vascular pole. 

5) urinary pole. 



The glomerular capillary 
wall: 

1 . A thin layer of fenestrated 
endothelial cells. 

2. A glomerular basement membrane (GBM): 
lamina densa + lamina rarainterna + 



4M.^ttl .1 

uuJl 4-2jlaJl) LlL>-IjJI j S .Utl : (jLojj .2 
4n,U\\) io^jLkJI 4 3. Ml J (^J^l L}UJI = 
(^Lada-mX Li}L>. = 4j|ju>JI 

j^Jl^l .3 

t^SLejH ...WiStl .4 

j^Jl v ust i .5 
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lamina raraexterna, The GBM consists of 



collagen mostly type IV .negative charge. 



jjji ^JlcLSJI »l pi ill ' aJLlj J AjjvjLkJI o^jJJI 



3. The visceral epithelial cells (podocytes): 
foot processes(pedicels) are separated by 
20- 30 nm wide filtration slits. 


L^j (a^jl^JI LMiJl) o^iaJI AjjUliJI L;}UJI .3 
-20 cjLc.Ij^ lg m ij ajjjJl! (diUjj^) cjVIU'ikiI 


4. mesangial cells: lying between the 
capillaries. 

The GBM does not completely surround 


ajjjiAII {jyj £-»^>S : Jjilj-cui! Lj}L>JI .4 


the capillary lumen. 




The major characteristics of normal 




glomerular filtration 




- high permeability to water and small 


j^=\ jl 70 KD <jrt-^JVI 

: M I 1 t _y>- LiuJj V 1 jj>-L>JI <l i ii j 

4jjL>«jI j"'^--l) 3 Lse i"illj (l j" jj>j A i Jjjj djj i^—- 1 ql^=) 
(l jij^j 

j-al 2 La: uJl ^If IjLaIcI (cjLjj^>JI 'jjA" ) A;tl ^jja 

<Lujj»- (j^-OJ-p'^ ^-""JjVI f^ya ^J3^ii^\ £-L«-J <ijV 


solutes. 

- impermeability to proteins, such as 
molecules of the size of albumin 70 kD) or 
larger. 

This properly of the glomerular filtration 


barrier allows: discrimination among various 


protein molecules, depending on their size (the 

larger, the less permeable) and charge (the 

more cationic, the more permeable). 

The charge -dependent restriction is important 

in the virtually complete exclusion of albumin 

from the filtrate, because albumin is an anionic 

molecule. 

The podocyte: its slit diaphragm presents a 
size -selective distal diffusion barrier to the 


(a Ise uA\ 4jJL-d 

jJi a-uu : Jj-«J <- .trill jj>-L>JI : A^jiill Lj}L>JI 


filtration of proteins. 

Proteins (Nephrin) located in the slit 
diaphragm control glomerular permeability. 
Nephrin is an adhesion molecule, localized to 
the slit diaphragm between the foot processes. 
Within the cytoplasm of the foot processes, 
nephrin forms molecular connections. 
Mutations or deficiencies of genes encoding 
proteins lead to: massive proteinuria. 


L^-J i . i SItX 1 j^>-L>iJI 4r- ^t^ojfi , (jl ii^i'll 4jjjj>- : ^jj-iill 
4_laJl2JI cl)VLLajj-dVI Lci-u^Ljj;"ij i ii (Ji-lj (jJj-a-Ltl J^~> '"'J 

_ (^)^^Lu^ 
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IdentificationofThe Primary Siteof Renal 


: ^^3^1^ VI - 

Ll^^ : ^! - 


Pathology: 
Diseases affect : 

- Glomeruli: immunologically mediated. 


- Tubules: toxic or infectious agents. 


AjJLiil jl ojL-u JjjI^c : i_ijjJVI - 


- Interstitium: toxic or infectious agents. 


ajJLuI jl <LaL_u J-ol^c :J^L>JI ^jinill — 


- Bloodvessels. 


AJjjjjJI A_lcj^\ — 


Glomerular Diseases: 

I. Primary Glomerular Diseases 

- Minimal -change disease. 

- Focal and segmental glomerulosclerosis. 

- Membranous nephropathy. 

- Membranoproliferative GN 
(mesangiocapillary glomerulonephritis ). 

- Acute post infectious GN. 

- IgA nephropathy. 

- Rapidly progressive (crescentic) 
glomerulonephritis. 

- Chronic glomerulonephritis. 

II. Glomerulopathies Secondary to Systemic 


l JJjVl W=JI <j^l>»? -1 

^jjllo olj-utlLi ^psl^-al — 

^LiiJI aA^W jyc^\ 
IgA ^ 4jl^-.tl JM^d 


Diseases: 

- Systemic immunological diseases such as 
Lupus nephritis. 

- Vascular disorders such as hypertension. 

- Metabolic diseases such as Diabetic 
nephropathy. 

II. Hereditary Disorders: Alport syndrome. 


^jJjjJI 4j1^=J! i . '1 gill : J^La iLtcLLa AjjL^jv (_>islj_al - 
jjjj da^a Jilo : iLuLcj lj! itj Labial — 

TT ^ - * M ** - • *i . . * ,".1 »t t-. t»t ^ 


Immune Mechanisms of Glomerular Injury: 


: a_>>if=Ln iuiSu iLuiiai oljVi ■ 


■ Antibody- mediated injury. 


2^Lai ^L^VL.iW.i^ai u^i -l 


Insitu immune complex deposition. 

- Fixed intrinsic tissue antigens. 

- Planted antigens within the 
glomerulus. 

Circulatingimmunecomplexdeposition. 


juMJI ^Ul i-^ji • 
Zh\hi\ J>UJI g-j.-itl j, ;-,",„« o 

2 n i^-itl <Lcjij3-U CjI J i^Vi i nil O 

JjL>JI ^Ul JLidl • 

4jq i qJl jljuisVI -2 


■ Cytotoxicantibodies. 




■ Cell - mediatedimmuneinjury: (activated 


(4 ^XlT L}UJI j aU.VM 
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macrophages and sensitized T cells) 


lUijmiti 4jj^iii Jjj-ui iUijmim -4 


■ Activation of alternative complement 




pathway: (dense - deposit disease, also 




referred to as 




mem branoprolifera tiveglomerulonephritis 
)■ 









fixed antigens that are normal 
components of the GBM 
proper. 


antigens that are not normally 
present in the glomerulus 


The antibodies have no 
immunological specificity 
for glomerular constituents 


EX: lung and kidney lesions 
(Goodpasture syndrome). 






diffuse linear pattern of 
staining 


granular staining by 
immunofluorescence 
microscopy 


granular deposits 


Heymannantigen , NCI 
domain 


Exogenous (infectious agents, 
drugs) 
Endogenous (DNA, 
nuclearproteins , immunoglobuli 
ns, immune complexes, IgA) 


Endogenous: antigen (e.g., 
DNA, tumorantigens) 

Exogenousantigens 
(e.g. , infectiousproducts 





tiJ^ 1 






(J^-i i"it o Jj> jjs j^c CjI J i ii a 


?U Atl ^_ uUll cjljj^-itl 


A . i . \\ j i ^ 1 'ic- 










(j~ i nLl J>_a£. i-ajMia) 4Jplj ^jl^--^ CjLal 




Cr^^ll' (Jj^ jyi ^ <jJaJJ 


( jjajjj| JlJlC j i"i"i i a (_ylaj» J^~* ui 


CjI J i^i" i ii a, Lij (JlLa) J i ii a I^^^Li.!.! 


(<JJ.il , ijJLul ( J-al^C.) t;r >.jL>. 




( ^Ji 


,4j^jj CjLcjjjij.) , Ljj)iji>.| J J-al^c 




CjLsejJLa JiLa ) <Lp-jL>- till Ju^suluia 


, (^yCLLa Jl2ax ,<LicLLa Cjjj-J^-iJjIr 


(i-uLijl 


(IgA 
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Localization of immune complexes in the 
glomerulus: 

1- Subepithelial humps: acute 


^UJI cA^^J c-A^UI : LulkJI cxjJ ^Ltj^JI .1 


glomerulonephritis. 
2- Epimembranous deposit membranous 


(^yjl uii 11 4_u-i^=JI ' . '1 t : »1 niiW CjI i i uj3 .2 


glomerulonephritis. 
3- Subendothelial deposits: 


IgA JL 4jl^-.tl JM^d : ^Ij^l oL^jlJI .4 


membranoproliferative glomerulonephritis. 

4- Mesangial deposits: IgA nephropathy. 

5- Basement membrane. 


immune complexes may eventually be 


^j^UJI s LiiJI .5 


degraded, mostly by infiltrating 


i. iii Hi ULc. ^LgiJLi ^yji^tb (jl j^cLlil jl^jlaII (j^-i <ij 


neutrophils and monocytes, macrophages, 




mesangial cells, and endogenous 
proteases, and the inflammatory reaction 
may then subside . 




Exposure to the antigen: 

- is short-lived and limite: as in most cases 


: CtlituVinmU ^jjjJI 


of poststreptococcal glomerulonephritis. 
- If a continuous shower of antigens 


iZjLjJlSjlIL) (jLuVI JutJ CjI m^H 

2.r.t|3 tA>iA. i,,^ t,^.., 0 it jUj.iti - 


develops, as may be seen in SLE or viral 
hepatitis, leading to a more chronic 
membranous or membranoproliferative 


. ^ — 


type of glomerulonephritis. 


Histologic Alterations: 

1. Hypercellularity: 

- Cellular proliferation of mesangial or 
endothelial cells. 

- Leukocytic infiltration consisting mostly 
of neutrophils. 

- Formation of crescents: proliferating 
parietal epithelial cells. 

2. Basement Membrane Thickening: 

- (Spikes - double -contour" or "tram- 




:4jjJL>JI lLsj^ -1 

ajjIjl^JI ^Ijtxtl b^UJl j^L^j :aoJ>U cjM^uIj - 

:i£0£LoJI «:LuJJI I'tunil -2 

55 j! Spikes - double -contour" <d ) - 


track" appearance .) by pas staining. 


(PASjLt cLbjij jd^"tram- track" 


- By electron microscopy such thickening 


i r.M . t-J jg_ jL>-ljlj i '1 mq'tl 1 jut Jila - 
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takes one of two forms: immune 
complexes , diabeticglomerulosclerosis. 

3. Sclerosis: extracellular collagenous matrix 

4. Hyalinosis. 

5. Other: Necrosis- Thrombosis. 


o^-l^-j 0 n^n -4 

jH>ij , jjtjj : iSj^- 1 — 5 


Classification of glomerular disease by 




distribution: 

- Classification of disease distribution when 
many glomeruli are considered: 

■ Focal: disease affecting only some of 
the glomeruli. 

■ Diffuse: disease affecting most or all 
glomeruli. 

- Classification of disease distribution when 
single glomeruli are considered: 

■ Segmental: a lesion involving only a 
part of the glomerulus 

■ Global: a lesion involving the entire 
glomerulus. 

at least 5 to 10 glomeruli should be 


: dl 1 LU ^-» ZJlC LoJlJlC. £j^jJ! (3-3j ' <1JU-L£lj1\ Jl^jjlj — 
CjLu-l^=JI ' ' '1 1 <3J LojLi£. :(_£jj_l!! " 

: oJl>-Ij 4 n i^~> >— ll i^i t LoJlIc (^^IojJLI ^jjJ ( r> j > tr~i t — 

4jjj^=JI (jjs «j^>- (J <i LoJlIc : ^tl-i^ " 

4 'J i^-i tl JjjL^T (_ iL <3J LoJlIc. : p-S-t-O " 

J5VI(>:oIm,^-. 10-5 - 


examined. 




The Roleof Renal Biopsy: 




- Provide a diagnosis. 

- Specific cause for renal injury. 

- Assess the active acute lesions versus 
advanced chronic lesions. 

- Describe new renal disease. 


Jjij J^-l wit - 
4iajJU (2>C 1 j ^Jj flJ J SJLuaJI J 3jL>JI C^LaVI pjj^" - 


Processing of Renal Sample: 

- Percutaneous route. 

- The specimen should be divided for: 

■ Light Microscopy LM. 

■ Immunofluorescence IF (snap frozen in 
liquid nitrogen). 

■ Electronmicroscopy EM (glutaraldehyde 
in phosphate or cacodylate buffer). 


: (_^>-l p 1 " Sj (jl <_ <^><j 4-Ll«JI tfjui j — 
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1. Light microscopy: 

- Hematoxylin and eosin. 

- Periodic acid-Schiff (PAS). 

- Masson trichrome. 

- Jone's = Silver- Methenamine. 

- Congo red for amyloid. 

2. Immunofluorescence: immunoglobulins, 
complement. 

3. Electron Microscopy: is required for the 
diagnosis of some diseases, such as: 

- thin basement membranene 
nephropathy. 

Fabry disease or hereditary nephritis. 


H&E - 
PAS - 

(jijjvi (jj-<-dLi - 

— (j^-°LLja = — 
Z^aIa , 4-i£.LU CjLUj^iJal^. : <JJLUI-2 
: JiLa (jisl jjsVI (_ki*J (j^ijV iVil j^X\~3 

^Ij^l vU^I j\ <Sj->^ *b - 


Glomerular injury determined by immune 
complex localization 

■ Epithelial pattern: Non- inflammatory 


: C7 ^mi -uiaII 0^ 4j n i^-iTI Aji^Tl ijj^ 


kjLLujj^ aLli , ZjlA c^Lial : ^jL^IqJI Jq i 111 B 


lesion, massive proteinuria. 
■ Endothelial pattern: Inflammation, 




exudation, proliferation, rapid decline in 
GFR 

often associated with podocyte injury and 
nephrotic syndrome. 
■ Mesangial pattern: Mesangial cell 


<L)j| £-a J^sj^pJ La LJLc. ^yijj^aJI ^.uipJI JjL«j3 *t_ 
4^M^=JI ^aj>UI J A^oJ^I L>UJI 


proliferation, hematuria, asymptomatic 
proteinuria, often associated with podocyte 
injury and nephrotic syndrome. 




The clinical manifestations of glomerular 

disease: 

1. Nephrotic syndrome. 

2. Nephritic syndrome. 

3. Rapidly progressive glomerulonephritis 
(decline -hours to days- in GFR). 

4. Chronic renal failure: Azotemia uremia 
progressing for months to years. 

5. Isolated urinary abnormalities. 


:4 n i^TI ^Ij-aV 4ji^j^JI j^Uall 

^xjM^JI i^jMia - 1 
U^JI V L^jl ^aj>LLa -2 
(Jju«-a aj^jl) £Jij < nil j ^^^pJLl 4_u-i^=JI * iLjUJl —3 
(^LjV iZjLcLcu (j-O ) ^uj^-ill j^uipJI 
Li-ojjjj ^ — Q*^' dij[jf)lj aj'jjl : ij-sj- 0 ^L^ 3 JJ ~~ 4 

|iLlV J^JJll JJ tt"" (<JJjjI 4-Lo) 
J ^Jl jL$j>JI ii_ iJjjtla i^jLajjIj -5 
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The nephrotic syndrome: 

1. Massive proteinuria. 

2. Hypoalbuminemia. 

3. Generalized edema 

4. Hyperlipidemia and lipiduria. 

The largest proportion of protein lost in the 
urine is albumin, but globulins are also 
excreted in some diseases. 
selectivity of proteinuria 

■ A highly selective proteinuria consists 
(albumin; transferrin). 

■ A poorly selective proteinuria globulins 
in addition to albumin. 


ojLljLlid <U_LUJ|J_J 4-Lu .1 

Iaajljs <>sjj .3 
i^js>-\ (jlalj-ol CjLuJ^iJMjltll LaJ L-Lta.il ^j^—" 1 J 


Causes of Nephrotic Syndrome: 

Primary Glomerular Disease: 

- Membranousglomerulopathy(30 / adult). 

- Minimal -change disease (65/ children). 

- Focal segmental glomerulosclerosis^/ 
adult). 

- Membranoproliferativeglomerulonephriti. 

- focal, "pure mesangial," IgAnephropathy. 
Systemic Disease: 

- Diabetes mellitus. 

- Systemic lupus erythematosus. 

- Infections (malaria, syphilis, hepatitis 
B). 

- Malignancy (carcinoma, melanoma). 

- Miscellaneous (bee -sting allergy, 
hereditary nephritis. 


(tjryUL; - Z30) ^LiA jiiA JM^I - 

((JLalsl — Z65 ) ^jJuls Cj\j^»~li (jlolj-ol — 
- Z35) lSjj+II u *Uflll 4 1 n^-itl i_JL^J - 

(t^Sill e^lj—ll) ^jjJI IgA JM^I - 

:2U)L$»JI ^Ij-aVl 

(B v Ls^l , Ljj^Lo) ciUbSV! - 

(LojjMj-o , iillsj-i-u) CjLiiLii. — 


Acute nephritic syndrome. 

1. The acute onset of usually grossly visible 
hematuria (red blood cells in urine). 

2. Hypertension. 

3. Mild to moderate proteinuria. 
It is characteristic presentation of 
- acutepoststreptococcal GN. 


: jL>JI iui^aJI ljL^JI iL«j^CL« 

s 1 djbj^s =LuLj£. 4-=e_iislj) 4j^ojJ! 4 Ij ; II S^U. JjIjj .1 

jj^iii i-l^j-s .2 

(ila^jll, LLLai.) ilu .3 

4_j jLnjtJI ^Ij^JLL Juu jUJ! 4 ,,,^-,11 ^L^U! - 
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- crescentic GN. 

It may occur in such multisystem diseases as 


Jla 2 J^J^. 2>£aJ '-.'J'^i" O^'j- 3 ' 4- jl O^OJJ 


SLE. 





Just Remember: 

nephrotic syndrome or persistent proteinuria: 

- Minimal change disease. 

- Focal segmental glomerulosclerosis, 
acute nephritis or hematuria 

- Acute post- infectious GN. 

- Crescentic glomerulonephritis. 



JM^J! 4 n ,^-, l | cjL^I j AjJ^I Juu J>U- ixu ^a <_.L^JI 



Primary Glomerulonephritis 

Minimal -Change Disease (Lipoid Nephrosis). 

accounts for approximately 80/ of all cases of 

the idiopathic nephrotic syndrome in 

childhood. 

The peak incidence is between 2 and 6 years of 
age. 

Clinical Features: 

- Massive proteinuria, there is commonly no 
hypertension or hematuria. 

- renal function remains good. 

- The proteinuria usually is highly selective, 
most of the protein being albumin. 




JULVI Jd^ ,.,,,„ tl 
Cj\ j i I » 6 — 2 4-)Lc^>VI 3 jj j — 

: ij^J^JI £-a>U! 
oJl^s. 4JL50 jjl^-itl <_ajliij u iiil - 


The mechanism: 

- loss of polyanionic layers. 

- Cytokines. 

- decrease the amount of nephrin. 

■ LM:normocellular + (lipoid nephrosis). 

■ EM: effacement of foot processes (Foot 
process effacement is also present in other 


4 LxLuiJl 3_}JuLLa ol 3 1 La M jjljLoB 


dill <j_4^=> ^jUl a^ol — 


cr «^UI ^M^=JI + 4jtnU L}UJI :LM 
'i_ 1 juiLij) ajjjJlSj <-.VIU",,„l (^„i ^u;i)j^.^ :EM 
J^Llcl , (^jLii^. 4jl^-i J^licl Jj-a a t l1ujij_i dj!>L<-) 
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proteinuric states e.g., membranous 


(lSj^u-u ~Aj\l= 


glomerulopathy, diabetic nephropathy). 




■ IF: no Ig or complement deposits. 


A-iJuJ^ijM) 1 r j I <LicLLa dil 1 1 dj2 (jjJD : IF 


Prognosis: Most children (>90z) respond 


4x.j_i^j ijj mtI i uj (/90 (jj>s) JLilsVI p fc>« a :jl jj^l 


rapidly to corticosteroid therapy. 


dll Jlxjj^" 1 nit 


Focal and Segmental Glomerulosclerosis 


• 9 0 tK?iTI 4j t^-iTI i 1 1 tn~) 


(FSGS): 




- Sclerosis (focal and segmental). 




- The lesions initially tend to involve the 




juxtamedullary glomeruli. 


. 4_il uaX\ CjI n i^-»JI 4£.jjyx±a 


- The lesion can be missed if this population 




of glomeruli isnot included in the biopsy. 




The clinical signs : 


:2u > j > uJI CjUMjlII 


1. hematuria, reduced GFR, and hypertension. 


U • j <~iJj1 1 (Jjl»j3 ajol , "Uj-aJ 4JLj_i .1 


2. Proteinuria is more often nonselective. 




3. There is poor response to corticosteroid 




therapy. 


CjI Jt-xSj^" i nil A • 3Lu» 4-1 La-" i ill .3 


4. There is progression to chronic kidney 


^ j ,>«jil tj^JUIalJ iJUJI lilliA .4 


disease, with at least 50/ developing end- 


<>jJLl ,>« S^p-VI il^jll oij^y ^50 J3VI 


stage renal disease within 1 0 years. 


. '*'|j<-n 10 J}L»- ^jl^— tl 


Focal segmental glomerulosclerosis may be: 




- Primary (idiopathic). 




- Secondary (Unilateral renal agenesis, Renal 


(<-<intll J^^t^^J-l - 


ablation, Sickle cell disease, Morbid obesity, 


,i_uL>JI ^jL>.I ajl^—tl Jj^— " ^Ji£.) :^^jlj - 


Reflux nephropathy,HIV nephropathy). 


,l^X\ a^JI P b ^Ij^JI JI.^-,,,,1 


circulating cytokines and genetically 


J>b^l ,t5jj>>JI ^j'^'l JM^I ^aintl 


determined defects affecting components of 


(jju>U JisljJU 4jl^tl 


the slit diaphragm complex. 




The hyalinosis and sclerosis stem from 




entrapment of plasma proteins. 


4jcjjJ (j 1 1 uu M L>- j-1 1 (J ' i — » 1 J L-J-usIlI 1 — 


■ LM: segmental sclerosis + Tubular atrophy 


<U-aj^LiJI CjLcjjj^jJI jl La xi 1 


+ segmental deposition of plasma proteins 


<■ ' i iij3 + (jj-i^-i 1 JJ a La + t _ y jtii3 i -i 1 1 <aj : L^/I — 


along the capillary wall (hyalinosis). 




■ EM: diffuse effacement of foot processes + 




Segmental sclerosis may also be seen. 


+ 4_uaJuiJl Cj 21 hii.i)U j Kmc ^yj\ <ihil : .ClVl — 


■ IFJgM and C3 may be present in the 
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sclerotic areas and/or in the mesangium. 
Prognosis: There is little tendency for 
spontaneous remission +responses to 
corticosteroid therapy are variable + children 
have a better prognosis than adults. 


jLUI 4-IgM + C3 jjtiAl q^ij: IF - 


4_lL*i<-uVI + (^j-itll si <? .tilt J-la tiJLiA : jljjVl 
J Ltafll (J 1 A U»V 1 jJlc (5j| jj| + a~A A", a CjI Jt-Uj^" i nit 
t^i-ILiJI JlIc 


Membranous Glomerulonephritis: 




- is a major cause of the nephrotic syndrome 


JlJLc 4-uM^-ltl 4j3jMl«it u "H^jJI <■ MUltl - 


in adults. 

- accumulation of electron- dense, Ig- 


tjryUUI 

Ig ^S^j dll+uujj, ^lij/i^tMJ 1 fljS^a f^=>\jl — 


containing deposits along the subepithelial 


^j^UJI *LiilJ ^jL^I ^3 ^L>JI 


side of the basement membrane. 




Etiology: 

- Idiopathicln about 85/. 

- Secondary occur in association with a 
number of disorders or exposure to 
antigenic substances: (SLE- thyroiditis, 
chronic hepatitis B or C, syphilis, 
schistosomiasis, malaria — ). 

antigens are planted within the subepithelial 
space. 


: iLuislj^Vl 2LJVI 

^vuji cy> x85 ji^^.MM.ti ^j^^ - 

jl ilj la ,^VI JuJlc (Jiij^pj CjJl><j : "Uj-ilj — 

(JjjJI l—lL^ltl ) : I^MIlia (jIojJLltl 

)( jiil<iiii , B jlC Jll^=JI c_jL^jJI ,SLE, 


Clinical Features: 

- onset of the nephrotic syndrome or, in 15/ 
of patients, with non-nephrotic proteinuria. 

- theproteinuria is nonselective and usually 


jJil (> 15/ 4.) jl ajIjl; - 

a\xQ\ ^^HiJ- 1 ^i- 1 


does not respond well to corticosteroid 


'-. 'JT""""' ^ J 4_xj|_2l)| AjjjJJ^I aJLjjJI - 


therapy. 

- Hematuria and mild hypertension. 

It is necessary in any patient to first rule out 

the secondary causes. 

■ LM + EM: 4 stages: 

- Stage 1: LM Normal, EM The deposits 
can be irregular, dome -shaped. 

- Stage 2: extensions of basement 
membrane + spikes, (Silver preparation). 

- Stage 3: The deposits are encircled, moth- 
eaten appearance with PAS and silver stains. 


djl jLjUJpJjJLl £^L*U JL£>- l» t 

Aj^jLjJI <_)L±j-uVI 4_>JLjl>3 (jiaj^a Jiic jgjjj '<*»tl (j-o 

: Vjl 

: J^lj-o 4 :LM + EM ■ 
CjUjUI : EM , iu.MW, :LM : 1 <L>.ja - 

4_iitl (J^-i lu, 4_^ol_Ia_) j^c (jj^-i" (jl (j^-i <ij 
J^— ifu + (_$Jl£.LHI »l Mittl jljCLal :2 iLvj-a - 

(4 i<-> All 4 t-i 1 JjJ dll^j i>i-a-"itl) !_gjl <i 1 d a 
jlj]ria ,4jaj_La-a (jj^—i" CjL±j-upJI : 3 <lL».j-a — 
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- Stage 4: Deposits gradually lose their 
electron density + basement membrane 
becomes vacuolated, folded, and 
thickened + Severe tubular atrophy and 
vascular sclerosis. 


<j±X\ j PAS JL; 
IfcfUj-.tl ,..^11 -4 SUjU - 
cLiaiJI 1 s \ <i i mIj «. Ijla.il j lJr xJij + Lj^jjJl) 

^Lcj i . <\ i^i" j jLijui (j^j^j- 1 ' jj-" 4 -^ 3 > (^JlcLUI 


_ TTl 1 a • • f? jl "11 1 

■ IF: granular staining of the capillary loops 
with anti-IgG and C3. 






IgG .alju^l £-a <sjjlA1\ ^jjdj ur±±ia- q>b :IF ■ 

C3 3 


(Poststreptococcal, Postinfectious) Acute 




(oLjLJLlalb 

(prU^lO- 6 Cth ) JUsVI ..'j'^j - 

Cj|jJ^=JlLl LlljLa VI (jjl £JjL-ul 4—1 Juu J g Iqj - 

(M (jrtJjj^B ^JlU AjJl^ ^Ijji^a - 
(j-o (cjLjla^J ) t_Jljjs (jiaJjJLl JlIc jJk\ tVn — 


Proliferative Glomerulonephritis: 

- in children 6 to 10 years. 

- appears 1 to 4 weeks after a streptococcal 


infection. 

- A (3-hemolyticstreptococci (M protein). 

- The patients have red cell casts in the urine, 
mild proteinuria, periorbital edema, and 
mild to moderate hypertension. 


Important laboratory findings include: 

- t antistreptococcal antibody titers (ASLO). 

- -I the serum concentration of C3. 

■ LM: diffuseendocapillary glomerulonephritis 
+ hypercellularity due to an increase 
inmesangial and endothelial cells + 
infiltration by inflammatory cells, in severe 
cases by crescent formation + the tubules 
often contain red cell casts. 

■ IF: granular deposits of IgG, IgM, and C3 
focal and sparse. 

■ EM: appearance of "humps. 

Prognosis: 95/ of affected children eventually 

A- A- 11 "i-1 j " J 1 1 

recover totally with conservative therapy, and 
60/ in adult. 


: J <a ( In sLaL^Jt <Lijj_>J.t Cibjjvjlt 
4jJuL*JI CjIjj^U jljuisVI jLi£. ^Lajjl - 

ASLO 

iuLLJI UvUJI jjlc 4 Jjjli. ^ > 
4-j) ^L^VI Lj>UJI ^-Lijjl +^Lxil j^Jtl j 
Lo ULi + (;LJ}U c^M ^ , V> SjljJuUI ^VUJI 

C3+IgM + IgGj4^ v L^>i:IF ■ 

jjfc (_3jJLJ La o^jLllU jf)«i Lu ijaJl J AjjjjJI 

^Lijl^JLi cLuil :EM ■ 

tjrOJUi ^ x60 j jLi^vi ^ x95 rjt^jVi 
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Membranoproliferative Glomerulonephritis 


: MPGNtgP_=__n ^L_±ll OLl^^JI 


MPGN: 

- frequently used synonym is mesangiocapillary 
glomerulonephritis. 

- for 10/ to 20/ of cases of nephrotic syndrome in 
children and young adults. 

Type I MPGN: 

- (the great majority of cases). 


^ !■£>■!* '""^ Cr 3 ' J-"^' .'J.'^ 11 L_>L£J1 '■ <U i_2.il jJU J 

j__ oS}L__JI ^j^bJU cy* Z20-10 2_ j-Jjli - 
JL__V! j_rtJ-VI 

.1 J_*i!1 {y, MPGN 


- the deposits are primarily subendothelial. 

- classical and alternative complement pathways. 

- infectious agents such as hepatitis C&B 
viruses. 

- antigensplanted an trapped. 


aLjlJI j 3j-_j,,.\l<t-HI 4 J_u_ Jj»^~ - 

C&B Ju_=-ll l—lLgltl _jL_/j^j_ Jla LuLlj! Jjj! - 


Type II MPGN: 

- (a relatively rare entity but poor prognosis). 


2 MPGN 


- thedeposits are extremely dense and lie within 


4_ui__> QJ^n" ^JLcLU! «L__JI Ji-l-i _jL_upJI - 


the basement membrane (dense -deposit 


(i_u___JI CiL-yltl sIjJQjm^ J^i Ai 


disease). 

- alternative complement pathway. 


(JjJlJI iAAjil Joj i .i Jjt ii" — 
0 i ntl j Ljj _j i nil SjUJLC Ijj _j Jl Cjl__l_La — 


- bacterial polysaccharides, endotoxin. 




Clinical Features: 


4J>*0 ilu + 4_u}L__> 4-aJ^Lla 

L*adll SjLjj j 4 Ti _! > _a! b>UJI j_L___ : LM+ EM 

dOUblS — j <j la (_>^tH '^JJ— =^ -^j' J ij-tj— — 11 

"tram -track jlcontour" 


nephrotic syndrome + hematuria. 

■ LM + EM: (both) proliferating mesangial cells and 
increased mesangial matrix and infiltrating 
leukocytes + a "double- contour" or "tram-track" 


appearance (Silver preparation). 

■ IF: 

> Type I MPGN 

the presence of discrete subendothelial electron- 
dense deposits. 

C3, IgG and early complement components (Clq 
and C4) are deposited in a granular pattern. 

> Type II MPGN (Dense -Deposit Disease): 
irregular, ribbon-like, extremely electron -dense 
structure. 

C3 is present in irregular granular or linear foci 
in the basement membranes and in the 
mesangium. 

IgG and (Clq and C4) are usually absent. 


:IF 
.4^LL_JI 

jClq) 2>-=lji ImHIj^i_ jlgG ,C3 ji 

jyjj^. i La i * * 

4_ui__. :(4_ul__JI CjL^jUI *b) 2 cWJI 4- 

(ijLijj) J_jj_<_ (J———— L^Jj j 4 o i a _jLij^___JV! 

2 JL_L_ 2— 4^d_j_La^j_. 4_l__>. j| 4_j__>. Sjj-l iL. C3 JI j j — - 

Jj lj-—U J _;j_:L_J «L__J! 

(U i q ana L.4 j j igo : t_iLj_ 
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Prognosis: 

Few remissions + Some patients develop 
numerous crescents and a clinical picture of 
PvPGN. 

About 50/ develop chronic renal failure within 


: jlajVl 

JL) A Q J i uu Sjjj^s p^J J Sjjj^= jjjLCLl (j^Li 

(&juJ\ t^ni v L^i)RPGN 

1 0 JMi. l5>^= jj- 1 ^ ujjj-^ 'I- 50 (J 1^=*- 


10 years. 




Rapidly Progressive (Cresentic) 




Glomerulonephritis (RPGN> 

clinically: rapid and progressive loss of renal 
function. 

histologic picture: is the presence of crescents 
in most of the glomeruli (crescentic 
glomerulonephritis). 

The renal manifestations include hematuria 
with red blood cell casts in the urine, moderate 
proteinuria occasionally reaching the nephrotic 
range, and variable hypertension and edema. 
Pathogenesis: 

- TYPE I (ANTI-GBM ANTIBODY): 


J 1 eaj J 4jijji>. 4jjjJJ|j_l aJjj )( JjjJI ^_ j_4j>JI '"'1 Jj ^-i tl 
J <Lojj J ,(<Lu}4^=Jl) jjjj-iill "LLvji, LiLp-l 

2~A A", ^ 


Goodpasture syndrome 

- TYPE II (IMMUNE COMPLEX) 

- TYPE III (PAUCI-IMMUNE): ANCA- 
associated 

■ LM: Crescent formation results from 


j" i .iLj Jj£ <-ajMj-a : (i_$JlcLUI »1 uuLll dil ^ . ^) 1 i la i j 
( t _ r cLLa JuLto)2 i l"i <i 1 
ANCA j-o A2k\ jIm : (jjia A^Lia ) 3 >U<i\ 

+; .j.^uti cj) ^L-t-ii (Ua^ I^£u <Li>Vl :LM 


disruption of the glomerular capillaries + 


o^lj^llj^i :EM 


The crescents eventually obliterate Bowman 
space + focal necrosis. 

■ EM: distinct ruptures. 

■ IF: granular immune deposits or linear GBM 
or little or no deposition. 

Prognosis: undergo sclerosis + some patients 
may eventually require chronic dialysis or 
transplantation. 


jl il-ils CjLjjjjJ jl) AjJai. jl Ajjjjjv A-icLla CjLjjjjJ : IF 


:j |jLSVI 
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Isolated Urinary Abnormalities - IgA 
nephropathy (Berger Disease): 

- recurrent gross or microscopic hematuria. 

- It can occur at any age but it is more 
common in the second and third decades. It 
is uncommon in children under the age of 
10, 

- Males more than females. 

- similarlgA deposits are present in a 
systemic disorder of children, Henoch - 
Schdnleinpurpura. 

- occurs in patients with liver and intestinal 
diseases. 

- It may be related to a genetic or acquired 
abnormality of immune regulation leading 
to increased IgA synthesis. 

- IgA -containing immune complexes are then 
trapped in the mesangium. 

IgA nephropathy occurs with increased 
frequency : 

1. glutenenteropathy (celiac disease). 

2. inliver disease. 

3. dermatitisherpetiformis. 
clinical features: 

- recurrent episodes of macroscopic 
hematuria. 

- occurred a few days after a respiratory 
infection. 

- 5/ to 10/ develop a typical acute nephritic 
syndrome. 

- Henoch- Schonleinpurpura is the systemic form 
of the disease process causing IgA nephropathy, 
and occurs more frequently in children than 
adults: Patients with Henoch- Schonleinpurpura 
manifest skin, joint, and intestinal involvement. 



*b) IgA Jl_> Jb>u£.\ - SJjjila iLJoj OUj^iJ 

10 Jl o»u 

oLV! (>> Jj^\ j^jJI ijL^V - 

<_uj aJ ^jlg-v i .ljU.^I ^_ IgA JJ diLxjijj JuiLiiJ - 

j 4Jj-*-a (jIoljjoLi (^-iL^ail j^^iijJI Jiic CjJl><jj — 

IgA ^1(1^1 S.}L)J i^-ijj (^Lla i_i-ijJ iscji! 

i|_ IgA i^J^J ^^lII 4j£.1JJLI dlljiiiil (J^ijIj^j L&Juuj - 



(^VjJUb)^^! ^1 JMi^l .1 
j^t.^tl ^J^JI jJUJI v LgJI .3 

:4ji^J^tiJI j^a^UI 
<b^£j>JJ 4Ja-ajJI iJLJI (jj3 4 1 CjLjj 
4_lj_^>JJ ijjjajJI 4*JLJI ijfja 4 1 u^=l *' dlLl^J — 
u 1 11 a M (jLtil (j-a ^Ll a Ji£. Jjlj 6j>] - 
i_iLjlII Laj^Llo ^jjjjlaj ( _ ;r i-i>jJ,l jj- 0 / 1 0 — 5 - 

CjJl^J ,IgA JL 4jl^-i L-UUi* ^J-al) 

La oLz .tjryJLJI jJc 4_La JULV! JLtfl 

j jJLsJI 4_iL^5l ^j-i^-'J) '"' ^J)J ^ ^tL^-J^ (J a <" <~ 
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■ LM: increase in mesangial matrix and 
mesangial hypercellularity in IgA 
nephropathy. 

■ EM: dense deposits in the mesangium. 

■ IF: deposition of IgA, principally in 
mesangial regions. 


0 m i^-ill ^\j^mX\ i^>J j 4Jjl>- '4r :LM - 

IgA U^JI JM^I 4. 

"tl-tl'Q 1 1 \s - TrrA tl-l - .Tin 




Chronic Glomerulonephritis: 




each group who progress to chronic GN: 

- Poststreptococcal (1/ to 2/). 

- Rapidly progressive (crescentic) (90/). 

- Membranous (30/ to 50/). 

- Focal segmental glomerulosclerosis (50/ to 
80/). 

- Membranoproliferative GN (50/). 

- IgA nephropathy (IgAn, 30/ to 50/). 


(/2-1)cAjJl^JLj^I Jul; - 

(/90)g^o - 

(/50-30)^LliJI - 
(/80- 50)^jjJl u *um\ oiM.^tti ...i,^ - 
(/ 5 OXsjSl ^-t-.tl ^LiiJI oln.^-ttl ^L^l - 
(/50-30)IgA JL 4,1^11 JM^I - 


Morphology: 

Glomeruli may still show evidence of the primary 
disease (e.g., membranous nephropathy or 
MPGN). 

1. obliteration of glomeruli, transforming them 
into acellulareosinophilic masses. 

2. Arterial and arteriolar sclerosis. 

3. Marked atrophy of associated tubules. 

4. Irregular interstitial fibrosis. 

5. Mononuclear leukocytic infiltration of the 
interstitium. 

Prognosis: to renal insufficiency or death from 
uremia 


:LuLa 

(MPGN jl ^LiiJI U^xil JM^I 
(J7 iij_ii j ^Ljj-ii i -i 1 1 ^i" .2 

iflSljJU l_axi}U jLlJui .3 

(JySlj Ul£ J^L>- ' .4 

^ji.iil! sljlJI ij^Lvl (j^ij ill cjU^^jJI ^Lijjl .5 


Glomerulonephrites Secondary to Systemic Diseases 


Diabetic Nephropathy-. 

- Advanced or end- stage kidney disease 
occurs in as many as 40/ of both insulin - 
dependent type 1 diabetics and type 2 
diabetics. 




2 & 1 <uU Lgj^uJI *UI <> /40 
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- By far the most common lesions involve 




the glomeruli and are associated clinically 




with three glomerular syndromes. 




■ non- nephrotic proteinuria 




■ nephrotic syndrome. 

■ chronic renal failure. 

- diabetes also affects the arterioles (causing 
hyalinizing arteriolar sclerosis + papillary 


L>*> ti-^= ~ 
(ajjjjjI CjLal + (jj ^jJL>- jJe_u + <jy jjJl iqW CjLu^ uj!\ 


necrosis + tubular lesions. 




1 HC iilUi pilUlUJ^lC Cilctllf^CS) 111 LUC J^lUlilCi Ull 


: A j j j^tJI 4r ^tH^H 1 ^' ^jl>>-*J-II J o, nil 


include: 




*♦* diffusemesangial sclerosis: most 


lj uu i a S-iLij + ^jjiV! :j_JulLa ^Ij-uuj i .1 i^i" *♦* 


common + diffuse increase in the 


Cjl^t uJI jlj^- Lil q i n" J 4-tilj ,,.11 iU^eJJI '2- 


mesangial matrix and thickening of the 




capillary walls. 




♦I*T\Tr»rlii1p r»f HmV>ptip CTlr»mpTii1r»Qp1pTniQiQ 

♦ INWLlLll^ yjL LlldU^LlC lilUllld LilVJoV^lC'l Uolj 




(kimmilstiel -wilson lesion): acellular 


^ll^j: (kimmilstiel -Wilson 


Nodules + decrease in the degradation 




of the Mesangial matrix. 


4jjsIj_uJ,I 4_<a^el]| 


❖ The insudative lesions-. 




Common locations for these lesions are 




the periphery of the loop: 

■ in a subendothehal location (fibrin 




caps). 


((_yijiJI -iu;ti)^uu,ti c^»Ji jSjil '4r ■ 


■ within the basement membrane of 


-.1 t sV 1 . t — , ^ i — f I 1 - • 1 1 1 • 1 . ■ 

<_llj_kiaJ(jLajJ 4 ^i<t»J. ^jLCLaJI »l i nt 11 (J^-U 


Bowman's capsule (capsular drops). 


^4_ila_ariO 


■ In themesangium. 




■ glomerular basement membrane. 

■ In blood vessels, they are more 
extensive in the subintima and media, 
but they can also involve the 


IjLuujl (jj^-i'j :4jjj3jJI il_ ■ 

4_u|^jJI 4_!^L»JI 1 ' <a il (J <i i""t (jl < ' | j 




adventitia 

The most characteristic tubular + interstitial 
scarring+ Diffuse linear localization of IgG or 
other plasma Components (IgM, IgA, albumin). 


H-^^uVI j J>UJI cjJluII ji^Vl j^>UI 

Laj>LJI j^Lil jl IgG JJ j uu i a J U U £-<^>i 

( <*^lIgM , IgA, ) j;>Vl 





1 
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Alport'sSyndromc (Hereditary Nephritis) 


(^yjljjJ) 4jt^nTI (-jLgHJIJ : uJjj_J \ 4_4j^>\j_4 


- primarily with glomerular injury. 


* JJ.'^-ltl 4_iL-a^l Jjl J^-l mi) <±JJlJ>0 


- The disease is inherited as an X- linked 
trait in approximately 85/ of cases. 

- Males express the full syndrome, and 


(j-a Z85 <2- X ti i<->tlj ( 3^ A -' LO <jr*L)J O^J- 6 3^3 

J^.t.tl 4.) COL4A5 2_ o! j^L 6^o 
4- j (X 0 ;,,^tL jLoii u ^j,„m^JI 
COL4A4JICOL4A3 

i r uL^=j3 4- j«jjU. jjj <d ^jJ! j IV <>L>^j^=iJI 

<L*_!_ulj <J_LiC. dlljl^ Vii^l + ^i i^if 
5j|jLij jijJ 20 — 5 (j-U jL»£.V! 4_ (jialj-C^I j gJaJ 
20 — 50 (j-Ll jj^-J ^-lislji! (_£jl^=JI jj »^s^tl 

:LoL^ 

"S5 21 , „tl 2^—1 i-s." j jUsa L^J 


females are carriers. 

- mutation of COL4A5 in the classic X- 
linked form and COL4A3 or COL4A4. 

- In all cases, the result is defective 
assembly of type IV collagen, which is 
crucial for function of the GBM, the lens 
of the eye, and the cochlea. 

Clinical Features-. 

- hematuria + red cell casts + chronic 
renal failure + nerve deafness + various 
eye disorders. 

- Symptoms appear at ages 5 to 20 years, 
and the onset of overt renal failure is 
between ages 20 and 50 years in men. 

Morphology-. 

- The early lesion is detectable only by 
electron microscopy 

- basket -weave appearance. 


IF: can be helpful in cases with absent or 
borderline basement membrane lesions, 
because antibodies to a3, a4, and a5 
collagen fail to stain both glomerular and 
tubular basement membranes 


dLaLiJI (Jj-a^Lj jl <-_iLi£. oVL>. 4- »J^-L^-« jj'^-— " :IF 

a3,a4,a5 ^v^ii oU^i jijuiVi ^j^uji 





Remember: 

- Dome shaped — » Membranous glomerulonephritis (stage 1). 

- Spikes — » Membranous glomerulonephritis (stage 2). 

- Moth eaten appearance — > Membranous glomerulonephritis (stage3). 
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- Appearance of humps^ Acute post-infectious(poststeptococcal) 
GN. 

- Double contour or tram track — > Membranoproliferative GN. 

- Basket weave appearance — > Alport's syndrome (hereditary 
nephritis). 



Cystic Diseases of the Kidney 






^r.n^-itt stall 


heterogeneous, comprising hereditary, 








developmental, and acquired disorders. 




:^U 


l-dl oJl*J 4-4£^ (^-^J 


they are important for several reasons: 






jJ^Lia - 


- diagnostic problems. 








- major causes of chronic kidney disease. 






a\ {" — 


- confused with malignant tumors. 








Classification 








1. Multicystic renal dysplasia. 




Jli.) (1 


2. Localized (simple) renal cysts. 






^l,„,^ (2 


3. Acquired (dialysis -associated) cystic 




<==J1 (3 


disease. 




:^l,„j^-,11 S^JuOx 4jl^-,H ,b (4 


4. Polycystic kidney disease: 






LiLLa sib (1 


1. Autosomal -dominant (adult) polycystic 


(jLalal ) 




bLLo ,b (2 


disease. 








2. Autosomal-recessive (childhood) 








polycystic disease. 








5. Renal cysts in hereditary malformation 






Cl,„,^ (5 


syndromes (e.g., tuberous sclerosis). 








6. Glomerulocystic disease. 




u n<^ttl u ,„,^ll s ljJI (6 


/ . JZ/ALidUciicii^iiyiiicii iciidi v^yaic* 






Ol.MJ^-, (7 


(pyelocalyceal cysts, hilarlymphangitic 








cysts) 






Cystic renal dysplasia: 






- The disorder is the most common form of 






cystic renal disease in children and the 


jlJIjJU ju 




most common cause of abdominal masses 








in newborns. 
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- Aberrant metanephric differentiation. 

- usually unilateral. 

- Abnormalities of the collecting system are 
common and they include obstruction of 
the uretero -pelvic junction, ureteral 
atresia, and urethral obstruction. 

- Malformations of other organs, especially 
of the heart can occur. 


<_JL>JI ^jUI o3^i L° - 
J <i j <L*jLii (jj^—-" j_oL>JI jl j*-^ cjLaj i"m — 

, i_jl>ji &j >Ur ^i^i\ o^uji Juo^Ji jIjluJ! 

4_i^sL>. , (_£jJ»-l »l i^if 1 £— CjLajjIiJ CjJl><j jl (j^~> <1J — 


Microscopically: 

The cysts are lined by cuboidal epithelial 
cells and surrounded by immature stromal 
elements + Primitive tubules and glomerular 
structures may be present, as may islands of 
dysplastic mesenchyme (embryonic -like 
connective tissue) including cartilage and 

Ti nrr\ — mn cpii 1 c\v ticcup 




j_i^>Ll*j "dal^ta j 4_uljt~i i ill AjjL^li Lj^L=^_> ^yu\ j la pi 

j^Li j ^1^4 s-^H^' juiLij jl (j ^—i <i jj 4j^tiLj j^c <u^xJ 

^Llo ^ inii) ^ i <i mTI (Jliit-a ^ i mi tj-il 1 (j-o j3~ $ A ' ' 
hA i n t j i— ajjl inr J <i i""t j (jyJL^JI i n ilLj 4j w"i 


Simplerenal cysts: 


:4t-»jiniTI iUji^aJI ljIkij^TI 


- usually cortical. 

- 1-5 cm. 

- Simple cysts are common postmortem 
findings without clinical significance. 

- hemorrhage into them may cause sudden 
distention and pain, and calcification of the 
hemorrhage may give rise to bizarre 
radiographic shadows. 

- The main importance of cysts lies in their 
differentiation from kidney tumors. 

Radiologic studies show that in contrast to 
renal tumors, renal cysts have: 1 - smooth 
contours, 2- avascular, 3- give fluid rather 

than <;n1irl qiotifiIq r»n ii1tmQr>nr>CTrnnliv 

lllO.ll lMJIIU C>lgllCllO VJ11 LllllCi&VJllVJglCiJJll^y 


jUj-u 5—1 Lij-La! - 
Juu <L»jLiu CjIjijjvjjj J^ -1 iiajjjuJI (j aLi^= al — 
Ajjj^jj, j_ALIij5 mj| jjjLi (iixJI ^13 Jiic) oLSjJI 

jl j^~* i ' j jjLi ^ ..1 j^-.VI (Ji.|j Jl i_aj_lll — 
J^-i uu jl j <ijij (<Jl j (^-Lio ^Lilil (.in ii j 

.!i_U^C. ^^1 1 i% (Jli (j ..l^-»"t 1 i_3j_l!| 
j-a LaJjLsj (j-o Jjju j i iM^-ill <U qfrl j — 

cjl.iM^-itl jl ^ ci^l A^L^iJI cjLJjjJI - 

: j^3 a,^JI r IjjVI ^=^. ^^Jl 
(ajcjVI 4^jJl£.)oLcjji -3 5?5aaLa^= -2, 4_4£.l_i -1 

aI jLa-"i i ill JlJlC jjj j"'^--l AjIjLoj CjljLil ^^iajLJ — 4 




Acquired Renal Cysts Disease (ARCD): 


^-t|^jjt^t| ,-.i,..,^t| r j, 


- renal failure undergoing long-term 
dialysis. 

- result from obstruction of the renal tubules 
by local fibrosis, oxalate deposition, or 


Ji^aVI iLljis ojjjju (_£jl^=JI jj LaJUl ^-4J — 

. nil-,11 gjjl^tl ^uUVI jIjl^JI (>i g22 - 

g i ii M Jaj^ jl i"iVI . ,.^-iVI (_ , i ,1^3 , j^jjiois^l 
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epithelial hyperplasia. 

- asymptomatic. 

- from the proximal convolutedtubules + 
multiple small diverticula. 

- cortical and medullary cysts. The cysts 
measure 0.5 - 2 cm in diameter. 

- Most of the tumors found in ARCD are 
papillary adenomas. 

- The most serious complication, is the 
development of renal carcinomas in the 
walls of the cysts. 

- It has been estimated that Renal Cell 
Carcinoma is found 50 times more 
frequently in dialysis patients with ARCD 
than in the general population. 

RCC have been reported to occur in 
approximately 6/ of the dialyzed patients 
with ARCD They can be multicentric in 
approximately 50/ of the cases, and bilateral 
in approximately 10/. 

Autosomal Dominant (Adult) Polycystic 
Kidney Disease (ADPKD): 

- hereditary condition (autosomal dominant). 

- approximately 6- 10/ of cases requiring 
dialysis or renal transplantation. 

- renal function is retained until about the 
fourth or fifth decade of life with a gradual 
onset of renal failure. 

- mutation in two gen&PKDl (85/ of cases) 
and PKD2, that are located on 
chromosomes 1 6 and 4. 

Clinical manifestations: 

- flank pain flank masses, and renal colic. 

- hematuria, hypertension, progressive 
chronic kidney disease, and nephrolithiasis. 

- ADPKD is considered a systemic 
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condition; 

cysts in other organs including: the liver , 

pancreas, spleen, pineal gland, seminal 

vesicles, and lungs. 

Renaladenomas: 20/. 

cerebral and coronary- artery aneurysms. 

❖ 40/ of adult patients die of coronary or 
hypertensive heart disease. 

❖ 25/ of infection. 

❖ 15/ of a ruptured berry aneurysm or 
hypertensive intracerebral hemorrhage 
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Polycystic Kidney Disease (ARPKD): 

- Perinatal, neonatal, infantile, and juvenile 
subcategories have been defined, 
depending on the time of presentation and 
presence of associated hepatic lesions. 

- mutations of the PKHD1 gene, which 
maps to chromosome region 6. 

- The liver and both kidneys are invariably 
affected. 

- In the neonatal period, the renal symptoms 
usually predominate. 

- Patients with (ARPKD) present with large 
abdominal masses at birth. 

- Later in life, patients seek medical 
attention because of hepatic disease. 

- They develop in the collecting ducts. 

- radially throughout the cortex. 
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clinically: 

- congenital hepatic fibrosis. 
develop portal hypertension with 
-splenomegaly 
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Autosomal dominant 


Autosomal recessive 


PKD1 - PKD2 


PKHD1 


CHROMOSOM 16-4 


CHROMOSOM 6 


Large multicystic kidneys, liver cysts, berry 
aneurysms 


Enlarged, cystic kidneys at birth 


Hematuria, flank pain, urinary tract infection, 
renal stones, hypertension 


Hepatic fibrosis 


Chronic renal failure beginning at age 40-60 
years 


Variable, death in infancy or childhood 









Benign tumors of the kidney: 

> Cortical Adenoma. 

> Angiomyolipoma. 

> Oncocytoma. 
Malignant tumors of the kidney: 

- AdultRenalTumors. 

- Nephroblastoma - wilm'stumour (which is found in children). 
Benign tumors of the kidney: 

Renal Papillary Adenoma; 

- Small, discrete adenomas arising from the renal tubular epithelium . 

- They are most frequently papillary and are therefore called papillary adenomas. 

- usually 0.5 -1 cm in diameter. 

- within the cortex. 

- well-circumscribed. 

- By histologic criteria, these tumors do not differ from low-grade papillary renal cell 
adenocarcinoma. 

- The size of the tumor is used as a prognostic feature, with a cutoff of 3 cm . 

- As potentially malignant until an unequivocal marker of benignity is discovered. 
Criteria: 

Size 0.5 -1 cm -tubulopapillary architecture. 
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Angiomyolipoma: 

- vessels, smooth muscle and fat. 

- Approximately one third of the patients with renal angiomyolipoma suffer from tuberous 
sclerosis. 

- The appearance of angiomyolipoma on ultrasono-graphy and CT scan is highly 
characteristic, and the diagnosis can be confirmed by fine needle aspiration. 

- The gross appearance of the tumor depends on the relative amounts of the various 
components and may closely simulate renal cell carcinoma . 

Microscopically: 

- Mature adipose tissue. 

- Tortuous thick- walled blood vessels lacking elastic tissue lamina. 

- Bundles of smooth muscle that seem to emanate from the vessel walls. 

- perivascularepithelioid cells (PEC). 
Treatment and prognosis: 

- Surgical + local recurrence + distant metastases + regional lymph node involvement. 

- angiomyolipoma is an expression of multicentricity rather than true embolic metastases. 

- potential for malignant behavior. 

Oncocytoma: 

- Accounts for about 7% of non urothelial renal epithelial neoplasms. 

- Usually asymptomatic . 

- Imaging studies may demonstrate central scarring . 

- Benign 100% (no recorded deaths from metastatic disease). 

- size ( up to 12 cm in diameter) . 

Microscopically : 

- pink cells + loose fibrous stroma. 

- theejDsinojDhilicjDells have numerous mitochondria . 



Malignant tumors of the kidney: 
Renal Cell Carcinoma: 

- 85% of all malignancies of the kidney in adults . 

- older individuals + sixth and seventh decades + 2:1 male preponderance. 

- gross yellow color and the resemblance of the tumor adrenal cortex, they were at one time 
called hypernepltfpma. It is now clear that all these tumors arise from tubular epithelium. 

Epidemiology: 

- Tobacco. 

- risk factors: (Obesity, Hypertension,Unopposed estrogen therapy,Exposure to asbestos, 
petroleum products, and heavy metals). 

- patients with: Chronic renal failure, Acquired cystic disease, Adult form of polycystic 
kidney disease, tuberous, sclerosis (Remember: in RCC and Angiomyolipoma) . 

- Most renal cancer is sporadic , but unusual forms of autosomal dominant familial cancers 
occur, usually in younger individuals: 

■ Von Hippel-Lindau (VHL) syndrome: VHL gene, chromosome 3. 

■ Hereditary (familial) clear cell carcinoma: Deletion of chromosome 3. 

■ Hereditary Renal papillary carcinoma: MET proto-oncogene. 
ClinicalFeatures : 

- The three classic diagnostic features of renal cell carcinoma are: Hematuria,Flank pain, 
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Palpable abdominal mass, (in only 10% of cases). 

- generalized constitutional symptoms fever, malaise^, weakness^, and weight loss 

- paraneoplastic manifestations H ypercalcemia + Hypertension + Polycythemia + 
Gynecomastia + Cushing's syndrome . 

- Qn_e_ ofthe cpmmpn_ characteristics of thi_s_ tumor is _its tendency Jp_metasjta_sizeXlun^Sj-_bpjie 
-regional ly mph_ npde_s_)_. 

Classification of renalcellcarcinoma: 

1. Clear cell carcinoma. 

2. Papillary carcinoma. 

3. Chromophobe renal carcinoma. 

4. Collecting duct (Bellini duct) carcinoma. 

5. Carcinoma cell renal sarcomatoid. 

Clear cell carcinoma; 

- most common type , accounting for 70% to 80% of renal cell cancers. 

- (95%) are sporadic. 

- VHL gene chromosome 3. 

- commonly affects the poles. 

- appearing as an extrarenal mass . 

- fibrouspseudocapsule . 

- 5% multicentric. 

- The tumor involves almost the entire kidney and extends into the renal vein. 

- Clear Cell Carcinoma: the growth pattern varies from solid to trabecular or tubular. The 
tumor cells have a rounded or polygonal shape and abundant clear or granular cytoplasm, 
which contains glycogen and lipids . 

- delicate branching vasculature. 

Papillary renal cell carcinoma; 

- 10-15% of RCC. 

- MET proto oncogene. 

- more favorable. 

- a thick fibrouspseudo capsule. 

- Multifocality most common with this type (> 50% of cases). 

- extensive areas of necrosis. 

- Complex papillary formations with fibrovascular cores are seen. 

- neutrophils or foamy macrophages + Psammoma bodies . 

Chrornophobe Carcinoma: 

- 5% of adult kidney tumors. 

- Excellent prognosis. 

- not encapsulated. 

- pale-tan cut surface, devoid. of hemorrhage or necrosis. 

- "Plant-like" cells + perinuclear clear halo. 

- electron microscopy: vesicles, 

- stain for Hale s colloidal iron acidic mucins 

Collecting duct (Bellini duct) carcinoma : 

- Accounts for > 1% of RCC cases. 

- They arise from collecting duct cells in the medulla. 
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- although large tumors may occupy the cortex as well. 

- Younger Age group, common in males. 

- 5Q% Present With Metastases^ The Behavior Is_ Very Aggressive^ 

- tubulopapillary architecture + desmoplastic reaction. 

Sarcomatoid Carcinoma: 

- 1 % of renal carcinomas have a malignant spindle cell component. 

- Highly aggressive .climcd.course. 

- Multiple.metastases. 

- The sarcomatoid component may also differentiate m the direction of cartilage and bone 
and it may contain osteoclast like multinucleated giant cells 

- DP, Sarcoma (cytokeratm positive immunohistochemistry) 

Pathologic Prognostic Parameters: 
3 Nuclear grade. 

Firrhman and c_oJleague_s;This system uses nuclear grades based on: 

■ nuclear size. 

■ irregularity of the nuclear membrane. 

■ nucleolarprominence. 
3 Pathologic stage. 

O Microscopic variants. 
O Surgical margin. 
O Renal vein invasion. 
3 Cell proliferation. 

There _are_f_ our _stages_: 

- Stage I, confined to the kidney. 

- Stage II, extension to perirenal fat but within Gerota's fascia. 

- Stage III,, renal vein or vena cava involvement or regional lymph node metastases. 

- Stage IV. extension to adjacent organs other than adrenal or distant metastases. 

Nephroblastoma - wiWstumour; 

- Is the most common primary renal tumor of childhood, 

- The peak incidence is between 2 _-_5_years_of_ age, and 95% of tumors occur before the age 
of 10 years. 

- bilateral involvement being 5%_ : _1_0%, 

- PAtjarenal_sites: the retroperitoneum, sacrococcygeal region, testis, uterus, inguinal canal, 
and mediastinum. Some of them have arise within a teratoma. 

- Nephrogenic _r^ are seen in the renal 
parenchyma adjacent to approximately 25%_-4Q% of unilateral tumors; this frequency rises 
to nearly _100% in cases of bilateralWilms tumors. 

- Conditions _associat_e_d _with a _definite_ increased_ri_sX of_ Wilms '_ tumor are : Wilms Aniridia 
Genital anomaly-Retardation (WAGR) syndrome, Beckwith- Wiedemann syndrome, herni 
hypertrophy, and Denys-Drash syndrome. 

- .^Z^gene_,_chrgmgsgme_l 1 _+_WT2 gene A chromosome 11. 

- 10% are either bilateral or multicentric. 

- large abdominal mass (may extend across the midline and down into the pelvis),Hematuria, 
pain, intestinal obstruction, hypertension. 

- Rulmp_Qary mgtastas_e_s_ are present at the time of primary diagnosis. 
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Microscopically : 

- three components : The blastemal component + Epithelial differentiation + Stromal cells 
(fibrocytic or myxoid). 

- 53k °f tumors reveal anaplasia (p53 mutations + resistance to chemotherapy). 

- local spread then Invasion of the renal vein+ Metastases in regional lymph nodes +of 
distant metastases are lungs, liver, and CNS. 

Prognosis: 

- The overall cure rate for unilateral Wilms' tumor is 80- 90%. 

- The prognostic connotations of various clinical and morphologic parameters are as 
follows: 

■ Age: Patients under 2 years (good). 

■ Stage. 

■ Size. 

■ Anaplasia: lesser response to chemotherapy. 
Therapy: 

- All stage I tumors regardless of histology and stage II tumors with "favorable histology" 
(i.e., without anaplastic features) are treated with: 

nephrectomy + chemotherapy without radiation therapy. 

- Other chemotherap eutic agents and .radiation therapy are added to tumors of higher 
staging, 

- Bilateral .Wilms' tumors are usually treated by biopsy followed by chemotherapy, with 
subsequent operation to resect the remaining tomor. 

- Cpllejcting_ System = (Renal Calyces, Renal Pelvis, Ureter, and Urethra). 

- The entire urinary collecting system from renal pelvis to urethra is lined with transitional 
epitheUum. 

- Tumors in the in the bladder are an even mpre_frequen_t_cau_se_ pXd_e_ath_ than__are_lddn_e^ 
tumors, 

- the division of the neoplastic lesions into flat and papillary. 
CorrelationsofWHO Classifications: 







I 


PUNLMP 


II 


LOW GRADE 


III 


HIGH GRADE 



WHO/ISUP classification 
I. Non-invasive urothelialneoplasias : 
Papillary UrothehalLesions; 

- Inverted urothelial papilloma. 

- Urothelialpapilloma. 

- Papillary urothelial neoplasm of low malignant potential. 

- Papillary urothelial carcinoma, low grade. 

- Papillary urothelial carcinoma, high grade. 

27 



Fiat Urgthelial_Lesionsi 
- Urothelial carcinoma in situ. 
II. invasive urothelialneoplasias 

Morphology: 

- Papillary lesions: from less than 1 cm m diameter to large masses up to 5 cm m diameter 
+Multicentric. 

- majority of papillary tumors are low .grade Most arise from the lateral or posterior walls at 
the bladder base 

General and clinical features: 

- Transitional cell carcinoma = urothelial carcinoma, comprises approximately 90% of all 
primary tumors of the bladder. 

- Most cases present in patients oyer the age of '50 ^ years. 

- but they can also occur in younger adults and children. ((low-grade)). 

- MEN + WHITES. 

- Gross or microscopic hematuria. 

- associated urinary tract infection. 

- Pysuria is more often seen with high r grade tumors. 

Etiology of urothelial bladder cancer Risk factors: 
3 Tobacco smoking: 

It is estimated that the risk of bladder cancer attributed to tobacco smoking is 66% for 
men and 30% for women. 

The risk of bladder cancer in smokers is 2 : 6_fold that of non-smokers. 
3 Occupational exposure: 

Men (aniline dye + amines benzidine-i- 2-naphthylamine). 
3 Chronic infections: 

Chronic cystitis caused by Schistosomahaematobium(aoelmarra - karreatalfongan - 

Agmalsodfa - asmaryasmarani A _ A ). 

Lead to SCC. 
O Medicinal drugs: 

Phenacetin - cyclophp sphamide . 
O Arsenic. 

Inverted UrothelialPapiHoma; 

- Rare .and benign . 

- Comprises >_1% of urothelial tumors. 

- elderly patients + male , 

- solitary and presents with hematuria and/or obstruction, 

- located m the region of the trigone, as well as bladder neck., ureteral orifice, and posterior 
urethra, 

- extend down into the lamina propria . 

- Papillae are absent, 

- palisading of the tumor cells. 

- The proliferation has a festoon like quality and is located below a flat epithelium 

- no. evidence predisposes to the development of carcinoma. 

- NQrecurrence. 
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ExophyucUrothelialPapilloma: 

- 1 % + JP.un^er patients . 

- painless hematuria. 

- arise singly as small (0.5 - 2.0 cm). 

- finger-like papillae, 

- Recurrences and progression rarely. 



Inverted UrothelialPapilloma 


ExophyticUrothelialPapilloma 


Rare 


Rare 


elderly patients 


younger patients 


Papillae are absent 


finger-like papillae 


no evidence of carcinoma ,No recurrence 


Recurrences and progression rarely 



Papillary UrothelialNeoplasms of Low Malignant Potential (PUNLMPs); 

- thickerurothelium. 

- diffuse nuclear enlargement. 

- PUNLMPs tend to be larger than papillomas. 

- PUNLMPs may recur, 



Low-Grade Papillary UrothelialCarcinomas; 

- nuclear atypia consisting of: 

■ scatteredhyperchromatic nuclei. 

■ infrequent mitotic figures predominantly toward the base . 

■ and mild variation in nuclear size and shape. 

- High risk of tumor recurrence. 

- Low risk of stage progression arid metastasis. 

HighXjrade Papillary UrothelialCancers: 

- dyscohesive with large hyperchromatic nuclei. 

- anaplasia + atypical. 

- disarray and loss of polarity . 

- invasion into the muscular layer. 

- less. .than .10% .of low-grade^.c^cers^inyade, but_as many _as_ _8_0% _of_ Jiigh-grade Jirqthelial 
carcinomas _are invasive 

- invad? thej_ adjacent prostate, seminal vesicles, ureters, and retroperitoneum. 

- Some tumors produce fistulous. 

- About 40% of these deeply invasive tumors metastasize to regional lymph _npde_s. 

- Hematogenous dissemination, principally to the liver, lungs, and bone marrow, may result. 

Carcinoma in Situ (CIS or flat urothelial carcinoma): 

- common in high-grade lesions . 

- CIS may range from full-thickness cytologicatypia to scattered malignant cells in an 
otherwise normal urothelium, the latter termed pagetoid spread . 

- A_common feato denuded uroJheUum with only a few CIS cells clinging to the basement 
membrane (so we. can see malignant. cells in the urine cytology) . 

- CIS usually appears grossly as an area of mucosal reddening, granularity, or thickening 
without producing an evident intraluminal mass 

- It is commonly multifocal. 
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- If untreated, 50% to 75% of CIS cases progress to muscle-invasive cancer. 

- When we see umbrella .cell , we have to know that epithelium is normal. 

Invasive UrothelialCancer: 

- high-grade malignant. 

- Appears as a nodular or ulcerative mucosal lesion with infiltration of the tumor down 
toward the muscularis. 

- Depth of invasion. 

INM/ISyP: 
Primary tumor CO : 

- T x Primary tumor cannot be assessed. 

- T 0 No evidence of primary tumor. 

- T a Non invasive papillary carcinoma. 

- T is Carcinoma in situ: "flat tumor". 

- Ti Tumor invades subepithelial connective tissue. 

- T 2 Tumor invades muscle. 

- T 3 Tumor invades perivesical tissue. 

- T 4 Tumor invades any of the following: prostate, uterus, vagina, pelvic wall, abdominal 

wall. 

Regional lymph nodes (N): 

- N x Regional lymph nodes cannot be assessed. 

- N 0 No regional lymph node metastasis. 

- ^Metastasis in a single regional lymph node, 2 cm orless in greatest dimension. 

- N 2 Metastasis in a single lymph node, more than 2 : cmbut not more than 5 cm m S reatest 

dimension ormultiple lymphnodes, none more than 5 cm mgreatest dimension 

- N 3 Metastasis m a lymph node, more than 5 cm mgreatest dimension 

Distant metastasis (M): 

- M x Distant metastasis cannot be assessed. 

- M 0 No distant metastasis. 

- Mi Distant metastasis. 

Bladder Biopsy: 

1. Grade. 

2. Configuration (papillary or solid). 

3. Depth of penetration. 

4. Presence of muscle. 

5. Lymphatic invasion. 

6. Blood vessel invasion. 

7. Changes in adjacent mucosa if present. 

Prognosis: 

❖ Stage: This is by far the most important prognostic determinator. 

❖ Microscopic grade: many grade III and IV tumors are deeply invasive. 

❖ Patient's age: during the first two decades of life (excellent prognosis). 

❖ Location: b ladder neck are associated with a poorer. prognosis, Madder, dome tend to 
present as higher-grade, ureteric orifices, and late_ral_walls tend_ to be p_f_ lower grade. 

❖ Abnormalities in the remaining bladder : a high recurrence rate. 
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The treatment for bladder cancer: 

depends on the grade, stage, and whether the lesion is flat or papillary 

- Small, localized papillary tumors (Grades I and II) without muscle invasion: 
tansurethral_resection_ (TUR). 

- Grades III and IV tumors, tumors with muscle invasioni_radical_j^st_ecjtpmy_, with or 
without preoperative radiation therapy or chemotherapy. 

radiation alone maybe lead to metaplastic .squamous cjianges (bad). 

Squamous Cell Carcinomas: 

- 5% of all malignant bladder tumors . 

- Associated with infection by Scjiistosgmahaem and, consequently, represents 
>70% of bladder carcinomas 

risk factors include: 

■ cl^pnic_ cystitis with marked squampu_s_metaplasia . 

■ exstrophy, defunctionalized bladder, lithiasis, chronic indwelling catheters, and 
prolonged medication with cj^clp^hosphAmide^ 

- common in high : grade transitional cell tumors. 

- always invaded the muscle at the time of diagnosis. 

The prognosis: is very poor regardless of the degree of differentiation. 

Adenocardnoma; 

- 1% to 2% of bladder cancer + Male + elderly patients (mean age = 58 years). 

- 1\3 from urachal remnants, 



Non-urachal adenocarcinoma 


Urachal adenocarcinoma 


trigone and lateral wall 


dome 


elderly patients 


younger patients 


involving the lamina propria 


involving the muscularispropria 


No prognostic difference between them 



Microscopic: 

- Mucinous (colloid) adenocarcinoma : in tumors of urachal origin. 

- Signet ring cell carcinoma : Worst prognosis. 

- Papillaryadenocarcinoma. 



Normal anatomy; 

- should not exceed 6_g. 

- The complete fibrous capsule surrounding the gland. 

- The adrenal gland is a composite of two endocrine organs : 

■ mesodermally derived (cortex). 

■ neuroectodermally derived (medulla). 

- divided into three zones : 

■ The_zpnaglpmerulosa: mineralocorticoid (aldosterone). 

■ Xhe_zonMasj:iculate: glucocorticoid and sex hormones. 

■ Xhe_zonareticjal_aris: glucocorticoids and sex hormones. 

Adrenal Medulla; 

- neural crest (neuroendocrine) cells = chromaffin cells. 
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- similar to paraganglion system. 

- usually Basophilic. 

- catecholamines (epinephrine, norepinephrine). 
Adrenocortical tumors (adenomas or carcinomas): 

Adrenocortical Adenomas: 

- benign. 

- Most_ adrenocortical adenomas are dinically. silent (non functional) 

- ashyperplasi_a. 

Signs and symptoms : (if it functional) 

■ Hypercortisolism (Cushing's syndrome). 

■ hyperaldosteronism (Conn's syndrome). 

■ increased androgenic or estrogenic steroids (adrenogenital syndrome). 

- wen-demarcated. 

- Rarely exceeding 5 cm m greatest diameter or 50_g m weight 

- Cortical tumors >100 g should be carefully evaluated for presence of malignancy. 

- In cases of cortispl-s^rej^g..t^ors, the adjacent ..cortex and contralateral. 

are atrophic due to suppression of pituitary ACTH secretion by the tumor's hormone 
secretion. 

- cells resembling those normally found in glomerulosa, fasciculata, or reticularis. 

- mixture of cell types. 

- In pediatric patients , benign adenomas may demonstrate increased mitotic rate, fibrosis, 
necrosis, and nuclear pleomorphism. 

Adrenocortical Carcinomas: 

- They are more likely to be functional . 

- exceeding 20 cm + reach 1000 g or more. 

- poorly demarcated lesions. 

- Adrenocortical carcinomas may be composed of well-differentiated cells , or bizarre, 
monstrous giant cells (undifferentiated). 

- Adrenal cancers have a strong tendency to invade the adrenal vein, vena cava, and 
lymphatics. 

- Metastases to regional and periaortic nodes are common, as is distant hematogenous spread 
to the lungs and other viscera. Bone metastases are unusual. 

- The median patient survival is about 2 years (poor prognosis). 



adrenocorticaladenomas 


Adrenocortical carcinomas 


Non functional or functional 


Functional 


5 cm 


20 cm 


50 g 


1000 g 


well-demarcated 


poorly demarcated 


well-differentiated cells 


well-differentiated cells + undifferentiated cells 



Adrenal Medulla Neoplasms: 

Pheocbromocytoma: 

- Rare. 

- a." rule of IPs": 

■ 10% are extra-adrenal. 
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■ 10% bilateral. 

■ 10% are biologically malignant. 

■ 10% are not associated with hypertension. 

■ 10% hereditary. 

- 2000 g + encapsulated. 

- specimen shown in Zenker fluid typical dark brown color indicative of a positive 
chromaffin reaction (so we can diagnose it from the gross section). 

- There is no histologic feature that reliably predicts clinical behavior. 

- nuclearpleomorphism , including the presence of giant cells, and mitotic figures , capsular 
and vascular invasion may be encountered in benign lesions. 

- The definitive diagnosis of malignancy m pheochromocytomas is based exclusively on the 
presence of metastases (liver, lung, and bone). 

Neuroblastomas: 

- the most common solid tumor of childhood other than CNS neoplasms, .accounts for. about 
.15% of all childhood cancer deaths . 

- 80%- 90% are found in children younger than 5 years. 

- spontaneous regression and spontaneous or therapy-induced maturation. 

- neuroblastomas may arise anywhere in the sympathetic nervous system from the head to 
the pelvis. 

- 75% arise within the abdomen. 

- Most occur sporadically. 

- with abdominal mass, fever, and weight loss . 

- may metastasize through the hematogenous and lymphatic systems. 
Histologically : 

- small, primitive-appearing cells with dark nuclei. 

- rosettes .(Homer- Wright pseudorpsettes), 

■ ganglion cells maturation + primitive neuroblasts = ganglioneuroblastoma. 

■ mature ganglion cells + absence neuroblasts = ganglioneuroma. 

■ Maturation of neuroblasts + ganglion cells = the appearance of spindle-shaped 
Schwann cells. 

- The_ presence _ of _ ganglion _cells_ _and _ schwannianstrprna _ is. _associat_e_d _ with _a_ _f avorable 
prpgnosi_s_. 

Prognosis: 

- the primary tumor would be classified as being in stage I or II but for the presence of 
metastases, which are limited to liver, skin, and bone marrow, without bone involvement. 

- I + II + IV-s have excellent prognosis because spontaneous regression. 

- younger than 1 year have a much more favorable outlook than do older children. 
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